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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an objective 
lens for recording/reproducing information of an optical 
information recording medium, a lens that is lightweight 
and can be mass produced inexpensively, that is 
composed of two positive lens group with a numerical 
aperture larger than 0.85, that is suitable for an optical 
pickup apparatus having a light source wavelength of 500 
nm or below and well-compensated in chromatic 
aberration, with an operating distance greatly secured, 
and also to provide an optical pickup apparatus as well 
as a recording and/or reproducing apparatus. 
SOLUTION: The objective lens for recording and/or 
reproducing information of an optical information 
recording medium comprises a first lens group having a 
positive refractive power and a second lens group having 
a passive refractive power arranged in this order from a 
light source side of the objective lens. The first and 
second lens groups are made of a plastic material 
respectively, and the following formula is satisfied: 

NA>0.85 (where NA is an image side predetermined numerical aperture necessary for recording 
or reproducing information of the optical information recording medium). 
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ti u n a : 3em mHKflceeft* ft iiw££fr a 



[0017] z.<r>m&vyx\z xtutx. ffltfflssmfc 
tzsm& tzizmtk £ n a ^z-jm^m^M^ 
uyx<mmmnm. (na) £o. 8 5<};9*fc-f&<r 

/Jn§ < T# 4*rc\ ftflt$Stail$ft»feglt?.££ <fc Ola 
fc-Sifctf-CSS. 4ft. *W»fcJ:*SNA*ffl|W'>' 

x{42oco]Eix>-x^-c«§tL«)£7)T\ ^-*tri» 

< . «NA<03^tt5V^i>«ffiJRII^{±t 

XTfcoT i . MM. flHfe&*/hS v y^-iji^y 
f-AX-^^i^M^Jl^^XoJ: "JflBBKHaBMflli^r 

jre# * . * ft . wmwm. t mm vtz^^m 

[0018] **J. 77Xf7?«fii LTJi. «ffl* 
^S^tJg^ 3mm(C*itt-*aS»i*0*8 5%£LtX>fo 

[0019] 4ft. 2|5«WfciSil52 Wftl'^XJi. 
5 0 0 n mJJJlT^Ji^*-r 'V7Tv 7°m 

mzm\^Khfflmimmwmm&£if/£ tz\m 
£.mnttmisyxx*$) ~? x . %mwfrt>MizwM$tifz 
jEfflfhhnfls i i>>yxmtjEmffiJj<om2uyxmt *» 

[0020] NA>0. 85 (2) 
fflL. NA ^'fffglB^^IBiiiftJiS^^^d^ 

teBS&rW©o««H! PR 
[002 1 ] i^kyXCiM, -ffifflifeft 
i0&* ) & 5 0 0 n m&T^-M. - 1 X\ flHKE«H± 

fBE«aSE*^S»WSI * J: "5 4 d t & 4 . ffiffl 
«fi*S5 0 0 nmlTF. #^4 5 0 nmlXFt&S f: . 
VyX«Pc03^3i*^T»1Si:^4OT\ 3 8 0 n miil 
±CD%CMMMXm$ 3 m m ^ -g, 8 5 
±X°foh\syXltfmfrhBWLZi\Z><OifiM£ LW Zfi 

©f-r^h*^^. sft. ffifg^s^Btoii^aiLm-t 

[ 0 0 2 2 ] £45. ^*^5 0 0 nrntXTcOimt LX 
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i±. GaN^i i i-vmm-itm^mi^u-^, s 

H G P-if SrfflV ^ Z b tfT% & „ 
[0 0 2 3] ifc. #3gHI3£J;&m3^MftpyXi;i. 

1 1 1 owffiifcf^ic^msfffljesr^r t , azx < 3 ) 

[00 24] NA>0. 85 (3) 

fit. n a : ymmtmmmzmm rzim^n o <r> 
[0025] ymTfo&ymfoi— ?frt>&m%ti&\s 

J:<*nfefiT^£J:dk:d = A/ (NA) 2 (A( £ 

«<0T. NA*»0. 8 5 iO^k^ixft^ftpyXT'W: 
#mtfls^— 9*^- >y b° 0 £ 1 &feJKMK 

0. 5£(»/dl+i/d2)/<2 f2 

. 0 (4) 

fit. udl :WilUyXm<OdmcOT>y'<m 
ud2 :M2UyXffi<r>dM<7)T-y<m 

f : mmwxb mtffumt ^t^r/zms u vxm 

(ZtffUftiB* (mm) 

b 2 t : »iffifc»j£3;hjfcBJf«Bt&*b = n i (b 
2i hi2+b 4i hi4+b 6i h i 6 + • • • )I,Z 

i {iH i WlzMf&£titz®ifrffimX'mi-tZ @*f3fe^ a 

W*>^<7)WS (mm) b 2 i % b 4 , , b 6 , 

■ ■ ■ ii. Wetl2&. 4&, 6<K, • • -tfttfcRat 

nstotft mmmmt i>^o)T$>&) 2dvmvm 

RBBtfliiR 

ni :mimizm^titmmmrc?t^t^m^ 

h i : [UWMjt^^SiXfcmifflO^gftJlffl (± 
ftUfc^Oft^ (mm) 

0. 0 5^f A 2(n i/(M i 
[0030] ±m<D ( 5 ) 5$£?Pi*rr <£ 3 l:±!e*f!f%V 
yXnmffiffi mZftfetZ, z b X\ «S500n mHT 



vyxnwmnttmtth&mtfhh* - 

^-Y^yt'yy^zx oms^yxTii. 
*p yxcofjummz'bz < %&<ox\ w*^f7 * 

vyxmzmsmzT v^WL<tt*\^jEvyxbmm 

l/ZY v ^ct)/Jn§ v ^ p yXbcom^rxu >y b t-r* 

ftpyXoJ: a fc. 4*5: < <h 1 1 o<7)i±(:W«coiil 
*faBt*KttfUf . P ^XtSJft* flH^-c: b « < -feK^ 

[0026] S/c. m 3 <7)«ftP yX^fcUT&jS 
(4) ^tii:!tpmU\ 

NA2 ) 2<-2 n i b 2 , h i 2 )s=5 

[0027] ±MO ( 4 ) ^C*Sf fe-T J: 0 fcilBMftP 

(VZmw.v-jfe)^— >y by-iT-^j; ->ximvyx 

xmkt h mm ~& &mzms£t h z. t s . 

( 4 ) ^^TTOLhT'^4ffBIB^^O^fff8IB«ifflJi^ 

[0028] *3^. ^ 3 <ry^m\y yXlzte \ ^TMB^ii 
c7)ifcK£A (mm) . WffiMftPyX^CO^jSliEffll^ 

f (mm) . mfsmimizm^tifzmMmmx'^t 
h mmr> 0 i>^®$mco<m.z n 

i . $ i ffif^^rt^EISf^OlMIRR* Mi.Ii 
H^^^^OHIJJfWjtO^raPra^ftWNfiSrP i (m 
m) tlfctl,M(5) ^t;!:»i;U\ 

[0029] 

P i2))S0. 70 (5) 

[0031] m3cr,m^yxi,±^ urtBie i 

mztt^&m&comm£v/ifzim±i-&fcMzm 
mmmm&TmiLtzn akmifr^^m^mm^ 
ffimmmmiziimtz> ^btwt u\ ^ ^ t-\ n u 
0. ±iJ2W*>»rc**. 
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[ 0 0 3 2 ] J: a tc, 2 &JJltcOft&co0#r3££f 'J 
a mhV yXizts^x , ®$rffim*2<W±com 

ixcomn^m^mm^M^t x a \&m*& t , 
%mtmo®&ts x vim&mnmit&jz* < % o ®#f 

0.2^1 (Ph/Pf )-2 I ^6. 
ffiU Pf :'3tefflf«BB«aSE*(ca«feJ:^/ifc«B* 

£^a ^t^^ms^fflj^pi&^isJt^iiisfiii*^ 

IB (mm) 

Ph : 3Kt»ffi^««*fc:lS«tJJ:t^/*fc«B^&ffa 
<JDto&g&ffi5eo««MP»«01/ 2 fiOlBPftfctSttS 
EHfflftWRSIfiB (mm) 

[0035] i a mmwM<7)wmmt-%i>*> 

ymzftv v?Tv y°izm&.msme># >y tv yyvy 
x. hh\T\&mwx^ h^immcom^^couL 

Wmmtf^k $r K) ±m&/6 tf >y ? T >y 7°c0ffi^ilTB# 

rao jaiawiifcT * s . skkssbhr* 1 2 awymmmk 

mc ( EISrffiffiRfc fcV^a ) LjWrL*V*fir&tf . ( P 
h/Pf ) -2 = 0fc2r*#. #f&HJ!KJ:&2ffill^X 
fi»S^^o»«»i ^ T£ t l>»K 

(Ph/pf) -2ifiom^fo& nmmtiKm* t & 
z. t mit. t< N ( 6 ) lt v vnttr, 

k #-c§ & . TKOh-caeKftS** t 
3B(S»*j&>&»JI#3Efl: t*: k § ^MJRH^ffliE^Jg. 
[00 3 6] ifc. »3<0*t«H^^XfctJV^'Clil*fl^>' 

xk Lx<7>wm?mttmv>xh Lxnwmmt* 

ffl±MZi!#tt£WU <te* (7) 
tvv, 

[0037] -1<ACA/ASA<0 (7) 
fit. A C A : SMWIi HtkfeJRH^Wk* 
(mm) 

asa : m^co&itizttt&^-isi-fr>me>wm®iM. 

<0$Mk& (mm) 

[0038] NA#*0 . 8 5 X *)±X'$>-oX. ffifflifcft 
tf5 0 0 nrnmrcO^l-yXTIi. fyRHtf>flfiEta& 



vmwmmz* h^rmtm t ^ z*mx°% h is k 
m:^thm&vyx^mh <r k s . 

[0033] ttz, H3«0*ftll/VXti3V>T<fc^ 

(6) £»*r$-£fc##*U\ 

[0034] 

0 (6) 

^k . mmmizx & mrmmmT^mmtf** < & 
mtisyxk Lx<D\stifr{¥mtm$tis>xb tToanf 

LftHW s' > y ^ y * ^UrTS ltO^< y ^ 7 * 
-txizik VXM< %&-%fa£3yt?& X o >5rtt±feJR 
HWtt^W t. ±j£<7) ( 7 ) gilfciPiZrS-i a fc-t* k . 

NAj&i'O. 8 5 J; ^t*ot, 0 0 n m 

ar^muyxx-h^xh. mmm^<nmm±%- < 

m&Zti. ZtiX^XXMtf*- -y bry^tJt*^- 
<D»HJRil<?>r 7 *-^X^**/Jn§ V^ifeW'^Xk f 
l.dk^-CS-g.0 

[0039] ±M« ( 7 ) HWffffltc J: 9 . «* 
l^yX^«±feJRH^aiEj§#Jk tTaepRJKWRKJR 
H^-Xk* ■ M^ffl|cO«ffiJRH^-X (fe««HJR 
Hktv^a) ^^a§-^l»ik^«i*-r^. CltL^i 

#»*vh$ < jrpi feiift <vx\ ytmti i: E- h * -y ey/ 

kWX'%&. 

[ 0 0 4 0 ] ±IB<7)J; a ^feJRH^ffliE-r-S. k . 
W±feJR^ k fic^MiRIS^ 1 1 tSiE-r & i k t« 
-y h°yXt3t^^®JRHcOT 7 AX 

%jm<omT<offi±*Mf&x'% & . 

[0041] #5XI/yXJM^fflV^I« 

"cfSH-r**^. ^7 xtemffim&tf^ wx\ 
x v yxm^^fm^zxmmm^ Kh.*<r> 

tztb. HSWt, A =y xv yX&B&Mmntt®* ¥4 

^y^u h xmisth mzm^tii v -iv~?~ ? 
izxhrnm®.^. y°?xi-v7vyxjm£mmcDtf 
m&Mrt&zfetztt'tx** < %&wi&$>i>. t^ 

ifi~>X. 4 0 0 n mUfefDWfc&ftW&Bh ^-6*t -y 9 

r >y xmcDfttfaisyxztfyxmmimv yxizx o 

9 3K«03ffii***fiT t . mk&%n%%m±X-Hi-% S 

y xttm±wm&mt>tix v ^ /s* . u- yxstH^tcw 

[0042] -U. y°7Xl-v?imjiitf18i^cr>X\ 7 
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5Xf «y 9 l^yXMM«fW7Xl/yX« 

^mz&mcomAb vxm^2>zb&x*&cox\ r 

>y ?mmft'¥Jf7xmAizikKx--Mtemmm 
cox o t to 

[ 0 o 4 3 ] BPfe. *»J:^$4««juyXli, 

mn mmwmnimis x v/t tcimtmomm v y 

u>XWtimVrjwm2i/yXffit 'J>-%< 
b i>--Jjcouyxmam9ri¥mt: l>Uf7XU>Xb . 
-^oitiE#7X v< yxizm^it. ffid> ow^3fc 
^Wlfimj&ZtvlzXyXi-v ?mAfrt>ts:h%?m=tb 

fr^mw&ithm&vyxxfo^x . <jc* (8) 

[0044] NA>0. 85 (8) 
fflU NA : ^tffglE^lifr^iaiiS^fi^Sfi 1 3 <D 

[004 5] *fc N |g4<7)>rf^^yX^^^T-S:*i:^ 

hiivxv yxMmv yxxh zzb-frXWiiL 
\>\ ^^xuyxims&^mmrnmiyyxb-t^zt 

X\ VyXco^MziXh^nx.h^bifiX^ . V—)V~? 
-7lzXZ>mZLc7)mW$:%:<~fZbtfX%&„ &fc. iS 

0. 85<NA<0. 90<0k§. 

0. 0 2 0<WD/Dj N <0. 150 

NASO. 9Q><T)b%, 

0.0 1 5<WD/D[ N <0. 120 
[00 5 1] mz. M(12), (13) £ffitz~tZ. 
btmtLW 

0. 85<NA<0. 90cDk#. 
0. 0 5 0<WD/D I N <0. 15 0 
NASO. 90CDfc§. 
0. 025<WD/D! N <0. 120 

[0053] ftmmmz** nmuy 
^,%vv?T -y rmm^mt lx l t o cox\ mm 

±*?i L<^\ %cr>tz#>, ±«co ( 9 ) iftcoX o Iztt 
mi- yX(7>%3lAtt WD#$&@<D±Rg£ 4 . 5 m m fc L 



m*±%<'?Z>zbrfX**&. 

[0046] *3t. m4<nttmi/yxt,zt}^xmz7°7 
xi-~, ?nmzm&^ixtzffimmmmxh& <r t a* 

[0047] ±kEcD id fc. T7^>y^«^ i 'o^rS 
flhtfltf, 77Xf 7 ^i/yX«iMdi7-^ 

[0 048] tfz. W.AOym&VyXlz.^X^'yXV 

u\ s^vyxii, tf^xisyxco^mi-comm. 
[ o o 4 9 ] a*, m i cD^fflii/ yxtfe-v ^TKriam 1 

l^^XHcO^AitMO^&SSrD! N (mm) 
b%. 

Di N <4. 5mm (9) 

sr^L. mia*f!fe^ yxa^mrnm^Nv (mm) b 

LtzbZ. M(10), (11). &mte+Zbim* 
[00 50] 



(10) 

(11) 
[0052] 



(12) 
(13) 

x. immm&jz&KmkLXo t-t&k. m2uyx 

<=5rS. *i-Cs (10), (lD^ioC, -en 

it^o do), (id 3%cD±m*mz-&^x o iz-t 
hb. m,2\yyxm^mh%mmcomcom : m^< 
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%*)-t&%\ / VOT. yj^VY'M Mci&r&MMT 
* J: 0 iBMcfr me&fc&& 

mzniEtztiti uyxt-f&zk h . *3t. i^v 

Xft*|fflc^S»£*# < -f S £ i: -SCOT, ^ 
ZiSMrth Zb&Ti* * . (10). (11) sSOTRB 

2 ) s (13) 35<0«5K3&*ff * U\ 
[0055] NA^'O. 8 5i9:*$V>2Sflte&?5*f!H9 

^y HAW Y\z^h-^MlLmm\,zX'%^b\^ 

commm&i. 5mmtam^m^>x\ na#o. s 
iT\ »<D3Wwaic <£ &m 5 cvnmuyxnx a iz . 2 

NA#0. 8 5J;0^^2SPffi^^P^XT 

isyx£fk<vmmtf±%<%K>-t&'f. * 
ixX'^xn&ftcojzZ<%V&&%^ft®uyxt-f& 
ZbtfX'Zh. 

[0056] MP*>. ^BatciS^SO^lx-^Xtt. 

uyxmbJEM$rJjcom2UyXffibfrt><5:*). mrlBi^ 
yxwtnoib—jf&tf^xuyxx'fo K) , flSJWr^x 
f-y * i^x-c* 0 . .jjoc^stfc^i b znmb-tz . 

[00 57] NA>0. 85 (14) 

<a u n a : fBi&ifttt£ie*i& fctis^^ff a <o 
[0058] ttz. mscottmuyxiz&^xmsztfj 

x v yXcoitMZ p G . tmx yxi- -v7V yXnRM 
*pPbL1zb*. 

pG>pP (15) 

zmtz twam i uyxffi&£ifm2 uyxmco a 
v^oi^x^^ax^x^ y ^ p> 

XTh-oX, mM^xuyX^dMcomiffm^nG, 
mZy'JX^-vPUyXcodWtcoBtir^nPk Ltzb 



nG>nP (16) 

ib. ft i> ymmwrni-w- *ji->)s%n&mm- & &m 
Twspm b%Mb ittctn tfi± # v v yxwm 
WJ^xvyXx-foh z.bim*. t\\ 

[0 0 59] .B&Oiats 20U5UyXB<D^, * 

Wto^yxvyx±w*m£A\LX**y nr—insy? 

2muyXffi*m%l£ <ffl»-^fc*4fc«wofc ±v/ 
4 ti«ft I- >-X^3K t° >y ^ T y rtcW* i < JR «9 #(t 
& tz&bcvy yyi/ffi* -tfi^tico v yxwf^th^ 
ii. ^ 9 > i> ■Stbtzimtf* § v t4 J a «5D P y X^Sr 

X5Xf-y^^>-Xt-rS<?>^4L.V\ §^>t. Si 

v->(5a <^wyx»*^r9xi^ 
yxi: -r 5 s ^aft^s < *) ar*v ^ i a trc# 

oZbtfTZZ* 

[0060] tfz, m50>jtm\syXlZtS\iXNA& 

o. 85X *)jz%^2ffiffi&cDftmi'yxx-te. mw 
< <o wttvx* .miy yxffixh o s ft 

•c* &cr>x\ mil-- yxffi* y^x^vruyXbV. 
M2 uyxmZtfJxlsyXb't&oDtfk K>Ut L^. 

[oo6i] ttz. msnttmuyxizti^xttjZ; ( 1 

7) imtz-TZbtflS-tL^K 
[0062] 

1 . 0<nG/nP<l . 2 (17) 
[0063] gll/yXl^77Xf7?l/>X\ ^2 

vyXWZjjyxvyXb ttzm^. Tyx+yfuy 

xbtfyxvyxb<nmmmfi±%~t%"hb. mi v 
yxm<7>x -xxxcvm^ ^tm <%*).mii' yxm 
bm2 yyxMbcr>m<vymmitzj: zmsw.^isft 
*^<. m^-iLXifimm^yxb^xL^o. ± 

MoDtfJXlsyXcTitfmb LXit (17) 5$£«jfc-n* 

mt>m& l < , (i7) 3e^±BRjaTc» 1 w ^xa^ 
xmbm2 uyxmbvfflnimftiizz&wffiM&t) 

mtt£'b% <9H*.hZLtifiX-*h. (17) 3«OTRRJa 

±T+^#»asi^ii«tT t>»2 vyxfficDWthyt 
[0 0 64] ttz. m5<7)yyxt l z&^xmmmiuy 

XffiO)%m7J8W00'U&>&ZD j N (mm) bttzb 

Di N <4. 5mm (18) 
*»feU msdttmis yXcomhMiZWD (mm) fc 
Lfck* . «35 ( 1 9 ) . (20) fcsWff* 
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[0065] 

0. 85<NA<0. 90COt%. 
0. 0 2 0<WD/Di m<0. 150 
NASO. 9OC0h#. 
0. 0 15 <WD/D i n < 0 . 120 
[ 0 0 6 6 ] 5Efc* ifc* < 2 1 K (22) ZWrtZ 

0. 85<NA<0. 90c9i:#. 
0. 0 3 0<WD/D j N <0. 150 
NASO. 9 005fc$. 
0. 020<WD/D IN <0. 120 

[0068] immm*±*<im-t&Mt* m*vy 
xcommmt:* z<~t&zt w^mxh h #\ <r com 

ftt° >y 9 T >/ r^S^M-fb LT Lid <?)T\ Hffl 
JdiJ* L<3r<^ ^aytdsb. ±^co (is) sSoJ: 

[0069] £fz. A^co2mm^n^avyx\ l zio\^ 

x. ftmmMz±% KumtzotTt&t. w,2v>x 
mcom i>?mmcr>mcoM&ft < & k> -t&x t * 

?4*>*iVY)M hlz£&ikW.1}UT.tfjEmizx%%: 
^rZX\ ZtlZ'tlcONAftmmizm^X. MM 

%immmcomm*m.ntz, ±mco ( 1 9 k (20) 

^co±mimt^X 0 lz-?& b . IS2 uyXfficoMh 

mB&comcom^m^ < & o-rr&v 

*z>Y>M htzk&i&m&rZJ; K)jEmiz?f?zbtfX- 
(19). (20) 3%C0Tm*Mz.%^£olz1-Z>b. 

>\-<&x-fo~>xi>. fmrnm^+^-izmu^-hzb^x^ 
&cox\ mtmmmftcoz >o izx mmi^yxbyem 
mtmmfab^mmzmK'z b & . ±ie<?)#ffl£ 

JttfW-4fe». *ffc, ±3*c7) (21). (22) 5£0!i 
[0070] 2oc7)IE^yxm^lf^§ni>^^y 

xi±, mmcommm.comm^yxizit^ mtmm& 

^himmsfflmtwimnmsmmK**. 23? 
mf&comNAftmu>x*mm-t&ytv 7^r?7gg 

b-thb.miv yxmizicfthm2 v vxmmv7— 

< W.2 ^yx^oitMi^B 

<b*wh(c x hm e nmav yxcox a 1 1 



(19) 

(20) 
[0067] 



(2 1) 
(22) 

m^titcmmm^yxthzbx\ mbfm*i<& 
<«fti/c&. m2pyxos*>3SS{ffl<omomBS 6 ft*« 

**<*0JS? 5 Srv>J:afc:TS4<?3-C. N A 36*0. 8 5 

ii^M^sjnx^ni^z. himvyxb^h^b 

[0071] wh. ^wmzxi.mecon^yxi^ 
ffimm®Mft<vm®#£v/£tiim&m<?)ttmi<'y 

b b—JjCO V yxmi &Wr>WSPf& l • 8 JSLbotm 

[0072] NA>0. 85 (23) 
fflU NA :3Kfl!^EI8sa*fc:IE«*fcl±S**ffd<0 

[0073] ±i£0 i a * dsKfc&H-S JB$rsfc&* 1 . 8 
JJLtC*Stmfc LTii. Te 0 2 
60~9 5mo \%<7)Te0 2 Z&tsXo^'rlVU h 
^'5^*^tLV^ JrOSftWfctt. Te0 2 -Nb 2 
O s %rf)VvA htfyX Te 0 2 -B 2 0 3 -A 1 2 O 
3 avr^-'f h^7X, Te0 2 -Ge 0 2 -B 2 0 3 ^ 
f;l/7^f h^7^, Te0 2 -BaO-P 2 0 5 If;l'7 
A Te0 2 -Ge0 2 -BaO-P 2 O s 

[oo74]ifc, t(ria«s^*i/yx'{±mife H B H*^^ 

j3gStL|,c03f)W* L< . SrNb0 3 . SrT 

a0 3 . CaNb0 3 . CaTa0 3 CaTi0 3 K 
Nb0 3 N KT a 0 3 . BaZr0 3 . SrZr0 3 . 
CaZr0 3 . K(Ta,Nb)0 3 . ZnW0 4 , Zn 
Mo 4 s C dW0 4 . C dMo 4 „ PbW0 4 . B i 
2 o SiO, 2 B i 2 0 Ge O, 2 N B i 4 S i 3 O 
! 2 . Bi 4 Ge 3 0! 2 . GaP„ GaN ZnTe 
ZnSe. Cu 3 TaSe 4 . ZnS. Wf (N a x , 
Bay)(Nbx,Tiy)0 3 (0. 35^x^0. 4 

o , y = i - x ) <oa ^~ttifrcom%i&xmmzti%> 

ZbiiWtL^* 
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D j N <4 . 5 mm 

zmtiv. wmtmuyxnimMizwD (mm) b 

Lft£#. M.(25) . (26) Srm-ti f: #*F* 
0. 85<NA<0. 90<D,h#. 
0. 0 6 0 <WD/D j N < 0 . 180 
NA20. 90C0b%^ 
0. 0 4 0 <WD/D [ u<0. 150 

[0077] imam*** <vmr&izi&. msuy 
see >y ? r -y r^g^s-futt L^d cot-, mm 

±M& L<^\ Zntzkb. ±m<7) (24) 5S<7) j; 3 £ 
^XcO^ASfficOir«0±KB £ 4 . 5 m m b 
Lft. 4ft. /H1^2l¥ffi^^l^yXti3V>T. f£ 
I&EBl£±#<*iiffiLJ;d,hir-Si:. S§2 Ixyx'Hcoft 
fc^iHUcOMcoMjift <* l )trtL*v\ 
^ V hv\M hizi h ^m^LiflSMiZX^ & < 3r l» „ 
.LiBc?) (25). (26) iScoJ: d *ti? 

ft. (25). (26) ^OiPS&Sx^V^J; d ^"TS 

-0. lS(X2-X3)/f/(l+l m 

X2 : %Mi,z$mTmi ]/>xm<7)Mi>ytmmmmfa 
Mcomcommzm'f&wmb . wia (±kna 
^-^/lam^Aitf-^m 1 uyxm^m^mm 

tiizm^-z^mt . *^@»iaia (±ibnaov-^ 

H) ti3(t^m2l^yX|¥cofti>^lHic7)Bi:^lfc^ 

rac^T*. ±Mmw-mzmmt Lx^mmmm^-n 

f : n^\yyX^<r>mmm (mm) 

m : sapyxcoiiint^NAo B j . MiBPifc 

£NA r M G fcbfti:§. 

na 0 B j /na, M G xizmztimn&swiuyxco 

0. 50Sf A 2(n i/ (Mi 

) 

[0083] «®tf*Offt4(5h-T-y^lfc^A^ < 3r£ 
<7)T\ S®jff$tfi&ffl^ft»WyXtll tt±£JK 
H^'A * < ^t-T iKK i: & 1 L 
ftm^^m^S^fflCiD. «Lb£JRil£*iiE-f 
^MftVyXtfcUt, ±j£cO:£ (28) Sr}Hft^-<J;3 

•r & <r fc * <v c# s . (28) ^^TRSi^±-t*ff #ie» 



(24) 
[0076 ] 

(25) 
(26) 

D-rr&vwe. ^^/-HAM MciS^SitlXS- 

fcHKESfufc P J^X i: 5 . 4ft. l/VX 

ttfcBiOWSft&fc;*:^ < -T-S i fc § COT. ftfeO* 

mmmznm-&m<ov-ju~?-?t l z£ 

S . (25). (26) sScOTPH* 
ifc^"C'# SCOT. 3KffifBIBiS«ftcO^ 9 

[0 078] 4ft. SB6<?D*fHBP^Xfc:*JV^T. 
*U 2 7 ) *«ft-Ti b tf#t U\ 
[0079] 
I )S0. 1 (2 7) 

[0080] ±3£c7) (27) ^cO^fr^ti. #MH£r 

(27) s^THfiUi-effiffiSfc: «fc ft^HJRH^^ 
[0081 ] 4ft. S6«Sfti/yXll, fcfc l 

a (mm) . mzttmuyx^mcoMjmm* f (m 
m) . msmim^zm^tifzmmmmxm^t^min 

i HO*^@l*l<0[HlDf«iiOli^$-M i . m i HOW 
SW^OHIf)f«jtO!^^llc7)«/h-(i*P i (mm) t 
Lfth§. M(28) ^)Hft-f^i:^4tV\ 
[0082 ] 
P i 2 ))g3. 0 (28 

wmrfnjE*&i>z%*)mwr. ±mxrxftmmmm 

[0 084] 4ft. mi—M6cr>tt%»UyXt,Zt5^X<k 
S (29) zmtz-tz bifi&& tv^ 
[00851 0. 85<NA<0. 99 (29) 

[0086] iaoiat. mi—M6(^it9suyx<7) 

NA# (29) ^^ifft-r-r i:^W4 LV^ - . NA» 
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167 187 (P2003-167 187A) 



99b Lfc. 

[0 0 87] ttz. i — m 6 (nmnu yxitzts^xm 

mmmfomnm. toxv^m2uyxmcom.i>t/mmco 
wo a *> . < t i> 2 mmmmmx-fo hz.b am 

[0088] zct)X a fc» m l uyXfficom&ytMMco 

m. mi^yxmcomi>mtmmmi*M<7m. tax/ 

M2uyXffi<D&i>ffl®!m>m<oo-h, bi>2^ 

(Tymammb'thb. mffimmomizzbiza^u 
Ms ftm&z&mzmEthzbtfX'^h. z<ob 
# , b%>%\ isyxm<D&i>%MW<?)mbm2 v 
yxm<nmi>tmmcrm<7)2^(rM*mtmb-th t x 
vmmizumiiEtfX'Z h<nx^± u*. mi 
\syxm<7>&i*ffltm@mmw&<mi>im®b-?z> z. 

bX\ glV yXM b%2\s y Xfficom&to-ftiiz X 0 

[0 08 9] ifcfc. m~^6<7)*»yX-m. J&2 
««B-C2)^ £ fc £>mt U*. /NK92?¥«Jj&OiSN A 

i^x-cw:. i/ yxmmcD^mmtA^ < % k> &%x 
foh<?)X\ imm^mffiwbztitzuyxmmmz, x 

-i^y ¥>M Y T-JPXS flit i Z>m&XMmt 
h b V-)V~?—7 IZX &WC8L<Mm/£k$ < 3r 0 > Alt 
3frD^WKTLTLia o l^yX»Slffi£ 

&&uM§T»j&^tg#3tHk 

l»f5S5L^*^^ ; 3r<-r-i:* i 'T^S„ %2VyX 
1 l/^X^fcJt^T^°y-*^# V^-C. H2 1/ 

yxwcD v yxmmuz i. $> ssmsvat < & o 

^tdsb. vyxmrnm^mxh^^b-hm 
£L<, Jtmzz.v). j m2vyxw-Zft*)*?~t\^yx 

b-th^bifiX^h. 

0. 6^(f 1/f 2)/( 1+ I m I 
fflU f 1 : HI l-VXp<7)«iJgif (mm) 
f 2 : m 2 L- >-XWC0#ji[gg«l ( mm ) 

[0098] iMnxdiz. mi^m6<7)>$muyx 
ii. 02) ^zmtz^-cDmi & u^>\ 3fc^ 

fciSSftl'^TIi. f 1/f 2#/h§< 5 5r9-$-r& 
k. ip*>. m2]syxwwv-ijhk* 

=5r 0 ^ 1 \y yxm b%2 V y Xm^WftiXz X h JRH 

&tz, m2uyxmcD*>buyxmz 



[0090] &i^Wi6e>ltmvyx\£&& ( 3 

0) £*W^£fc£W;£U^ 
[009 1 ] I m I =0 (30) 

<au m : im^yx<mimmum:NAo B j s*§o 

HP»NA IMG i:U;^, NA OBJ /NA 
i m g ^*Sn*l!riS«iftU^X<oflMSrts 
[0092] _B£coJ; a fc, itfWSjl'i'Xfc. 

izttViuyxzwifrLX i>ttmuyx^<7)AMf&ft<o3£ 
it^^cox\ qm$&t&'J?%\>*oxift£ U\ 

*-huyxbttmisyxb<Dmz^ ^m^iy-^ym 
M&m=F* mm t^r < * * . 

[0093] IS 1 ~H 6 WMiP'VX'iiM ( 3 
1 ) fcjWff*U*. 
[0094] 

0. OKlmKO. 30 (31) 
[0095] icoi a ;«M»uyX5: , 

i ^T-i . vxc7)«fg^±j*<7) 

(3D ttmtrtz biffl* (31) ^<0JJR 

zmtft^ioiz-thb. mii'yxffi<?)mi>iKMffle> 

T\ BS^IIffi^^mii/yX^wsmMlcJ;^ 

Mfei^ yxb%m b *>iai«#/h3 <=srD -rrs <r k 

^omWdi^^ztah . (31) S<7)TRSlBi.*v^j: 

a k , M^i^yx^^gE^vh^ < to-rr 

[0096] £fz. m 1 6 C0>f»W yXfiifcS ( 3 

2) Wrf-<rk##?SU\ 

[0097] 

)g6. 0 (32) 

izm-^mmmmt^iz^K^:^, H2i^yxsf 

^^yi^AM btcJ: 4^HmitiE«fctf a i k*>*T" 

#*v\ f i/f 2^#<^o-r^k. an 

*>. ^i^yXffw^ 1 7-^^<^D-r^'Sk. 

[0099] iiLhJ; 0 s «3^-< -eilTV^TttSgO^ 
U*fftl/yX^#§/ii5H±, (f 1/f 2 ) / ( 1+ I m 
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Stffct 7?77 £ i: (32) j^cOT 
HU2TTC. imm&<n&X^>Xb~thZt1fiX^ , £ 

-0. 3^(X1 ' -X3' )/((NA)4 
XI ' =X1 (Nl-1)3 /f 1 
X3' =X3 (N2-l)3 /f 2 

fit. x i : mitemw.Tmiuyxwnmt>imw<D 

±<7)-eB) tfe}tS^ll/yXS¥^ft^WI!l^Mi;c7) 

±.tm*mitw£t Lx^mmumm 

K) fcfe(t^m2kVXH<7)fti,MI!l<7)ffltc03fett*- 

n i : mi i-yxfficDmmmmz&u&mifrm (fit. 
mi uyxffitim&isyXTfc&miziz. mftbtc&ti 
^xvyx<r>Wfcm 

N2 : m2uyxm<Dmm%cmzmi&MMm ait. 

M2]syXffitfMi?\syXTfcZ>}i&li. ftWk^htf 
^xvyx^UW) 

f : nmvyX^VM&Mm (mm) 
[0102] ±mcO (33) ^{i«HlKM^m»t«jE 

<%9m&%^£ol,z^&fzi)bcD3k{ttTfc$>. mi- 
m6<7)ftmuyXTi±. f l/f 2c7)fI#VJs§<3rJ2, 

i>z/mm<r>mn#i m^mmz <.m2 i/yxs^it 

0. 4s£r 1/((N1-1) f 1)^2. 0 
0. 7gr3/((N2-l) f 2)^2. 1 

fit. r i : mi uyxmcom^mm^m^mmmm 
^i(mm) mv.miv yxffi&ymmnmizy? 

(mm ) ) 

r 3 : m2 ^yX^*t3tj!Si!lOffl«jfi«ltt*^@ 

(mm) (fit, m2vyxm^tmm<m\ l zy^x^ 

^l»#7XW yXOi t ^iifj<7)fflc03fif ilffi ( m 
m) ) 

[0106] ±}£?) (34), (35) ;£{4. 
£&#«E^&£toc^#T--;5&. (34). (3 
0. 0mmgt<0. 1 5mm 



[oioo] £tc, m i-m6coitfM\syxim& ( 3 

3) £Sf*rr.rh#*F*tvx 
[0101] 

f (1 + 1 m I ))S0. 2 (33) 



o?i jE^s^mi ]✓ yxfficom i>%mmcomw?Mi 
(xi) < . m 2 ]/yxffi<7)mi>ymmcomco-y- 

X* ( x 3 ) <^^. t *>t. x 1 ofl^iET- 

mmuz-tmm^ < % 0 . x 3<o«^je-c^ois 

&teMzi±. wm&£&tf& ziizticou yxuom 
iff*. ^^^ti^ti^yxmioMj^Mmxmmti- 
tz. *r?m.<nm. ( x 1 -x 3 ) ii£>£iSHi*K;:&& i t 
#*«e&.g>. — -h. mi-mecon^vyxx'it, m 

^£^Xli4/h§<. *^X3(^<^4*\ X3 
tm2 ^yXMcD&hftWMcOWcT) 

[0103] PXtx *) . mi-~mecottMuyx&^ ± 

}£c0 ( 3 3 ) j^^ltWff^ t< . (33) ^<0T 

mj±x^-¥i->\^m<vmsM^msEMMte'% 0® 

t^rOiir^v^ (33) ie<0±IRK"PC»2 1/ 

[0 104] JBl~*6^)«1jJ^yXK*JV^T* 
^(34). (35) tv\ 
[0 105] 

(34) 
(35) 

5 ) ^O±RRmTT-iE!^#^-A--i:^0-rS - '-r. 

(34) ^co±EBmTT^2 l^yXgfW^-Mffl^'Ji 
in t^v H2 u yXffico v yxmzfS~tz>WM.m 

wfi±* < % v-t&r. Tmxtxm 1 uyxmcomm 
fcmm-tf* # < * 0 -t ir* v ^ 

[0107] H 1 ~Sl6<7)^kyX{±3KWIBIS 
»^#:«W#l5#liffl^«^tTV^^®0)SS t £*f 
JsEt?t«ffiJ|XII«iE*^$ix. JJC* ( 3 6 ) Srp/c-T^ 
h^TStv^ 

[0 108] 

(36) 
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[0109] ±mv> 06) 5$wu mmsmm^x 
mmmfacoommcoMMzmz izm-t 
tmmtmmwco^mmcom^ o . lsmmio^s 

<tlifc-C, CD^DVD* £«t£*<03Kfiff8f£H« 

s . femmnrnz jWCJMiars fama 

-Wo X ^JKS{4£ t&V ^"C. 4 £ 2» 

fcrLT&4^. 

[0 110] ifc, *%W:4.g>fte-y?T-yX§ig 

zvuti-tt z t xm^mmmmmzm-mm^m 
ms 4 -a/*. Mtm^tn a ^t: -y ? r -y Twmx-h ~> 
x . lufffiTO^ vxi: l x±M<nm i —as 6 conmi^y 

[0111] <1 CDftV >y ? 7 y TgifciWi HflCM 

#4 < 2fo<7>jEuyxmfrt>%&ftmi'>xb . 
# & fc fc «, 'hmmMnttmuyxk -t&zt xmm 

[0112] *SMB(c 4 £1511 • BMIKIi. _L 
HStftffce >y ? T >y T&X.& t§W, t . #^£4t//* fcli 

[0 113] 

[o 1 1 4] mi<nftVv?Tv7m , mfc. 2m2tm 
m.cr>nm\yyxi l *arT**4mt»i^— f 3 1 , ft 
aB3^^.iirffis*L4%i3^«ftft*smrs mux 
mm.<?)* yy-v y?vyxi b . MMS&mtoMm 
tmm5fr^Kttft*%m-&mi&%4bzmz- 

¥mfa\s— if 3{4. 50 0nmOTO^*C0U— ■ if' 

[0 115] ®l^tjL-yXl{4. mils-yXl ab 
Wi2VyXlbbfrt>m8.$tlNAteO. 85iH* 
fc3#VO*&. miVyXl a.bm2UyXl b fcttft 



dfc4 0*fif%^^X'l$-3Kt°>y^r-yr^a 
[0 116] 01O36e«y^Ty7«l»i. 35fc, flHB 
*h'-AX7'J «y 9 6 t „ *-y7U bfflg 

vyxi b <m\zmtztdi 1 /4&*&7 fc . Httv 
yxi\,zmW.%ixfr®.*)Sb. %%vyX9b, 

AXRtfh7v*ry7m(7)2mT7^x.^-?10bZ 

m*.&. ttz. imwmffiE^mbLx. trvTvyy 
uyx2 b . i] -yru yy^yX2^mm^z^->x 

4. ^mcommitz&^xm^^mz. %Mb, f- 

&x7Vvft* XvzrvyfuyXb. 1/4&5& 
b. fm^yXb. R")fc*ttSt«"C*5. =5r*3> 

[0117] 3Kffl#IB#SM#:^ffi?gl5iiS57&^^tffB 

SMBae* 1 * y 7 'i/yX2tMft^iTi/4 
^*^7 . «E 0 8 LXnmvyX 1 tc4 0 ^ffi#IB 
i$^tt<0«lfS 5 ' LTfffBlB^W 5 izmft&ti. 

z commmmm 5 xmmv -y h iz 4 0 ^tiss t 
fcaem^wft^^x 1 N m. 0 s , 1 /a mkmi , * >y 
tv yyvyX2 , mftt*-A.xTV v?6, wtvy 

^mnxmmimmw<mmmmzim^tvr^m 

[0118] ixh^4 3 wffltom&fflz^ mwmmn 

te*mfou~ ? 3 cofflmm>ffli'j?msmiz x^xmyt 

U y^V>X2Sr l ir^fiX-^ 1 1 T^W^r^fc 

^■oxmw^m.fsm^^txM^yx 1 tcAifr & 
tz.b izx 0 . *3^^*^#^ 

[0119] mz. H2fc4 0S'J<^etf -y VTvTWS. 

\,zo\yxwftth. m2<^m&vyxw±^ 2^2fes 

^TJbO. NAj6*0. 8 5£>0i>±b$tlX^&<. t 

, S 2 <03^e >y ^ T <y 7°^B« . «MJRHaiE#S fc 
LT. JEh-yXl 2aiSl/yXl 2bh*^ffiJ^$tL 

«i*-iftifc»^rs^riBT** lir^f^i-^ 1 1 

fc&ffi**. 02T14. *77-'jy/l/yX2{:l/4 
«^«7 fc ^^#:P-1f 3 kI*t-AX7'J «y ^ 6 

[0 1 20] 02^3tt°v^7-yr^a^4iT.{f. HIl 
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&smffizx ^ximt^n&mmxmmmsmi 

b £ 1 #7^fal-? 1 1 TftMrfift l/ZfeiXMWZc 
[0 12 1] £fz. Wli5£TZm2cr>ytt°v7Tvy°M 

yX2, *!tiih*— Ax^xyt^^i 2«fti/yxi2 

fltttf H— aUHAfci £#K2 001-108378^ 
[0 12 2] jfcfc. HI t5Z.Vm2<r>yt\Z"/'?Tvy°m. 



mmnx'&mnttPiMmw&Yimiz*:?} *.tbj 
mzttm2comghmTtii/2m£kMttf7xmffi 
z^x^mzmmztt.m&m?zm^2> ztrfx-% 
mi commit m 2 (?mAx=?e>*ti?ti£*E. 

WfSXMO^M&fflJEt h Z. b s . . mmrnft 

jrts & «> <oT**uf ± < » ±Mz<7mmizmL>ti& <i t 

[0 1 23] HI. H2^b--y^T-y7matJ;tL 
if. BHPfta&U: 0±§ < 2»2tSp»jR^)««iV'yXi: , 
jfcft^ - 5 0 0 n mgJS hMV b L . SS«7) 

[0 124] 

[£fl$V] mz, HI, H2^b'«y^T</r^Ktil 
fflWSri^ftl'^XiOSUtW 1-11 t-o^Tl&BJJt- 

[0 125] 









^£0)3 


3&m#4 




£i$ft6 


f(mm) 


1.67 


1.58 


1.67 


1.58 


1.5B 


1.67 


NA 


0.90 


0.95 


0.90 


0.95 


0.95 


0.90 


A (nm) 


405 


405 


405 


405 


405 


409 


1 m| 


0 


0 


0.08 


0 


0.04 


0 


t(mm) 


0.D5 


0.01 


0.05 


0.05 


0.05 


0.05 


WD (mm) 


0.J 7 


0.10 


0.23 


0.10 


0,12 


0.15 




3.00 


3.00 


3.09 


3.00 


3.37 


3.00 


WD/D» 




0.033 


0.074 


0.033 


0.036 


0.050 


(fdl+yd2)/C2-r ! *NA 2 ;-Z(-2-nl-b«- hi 8 ) 








2.0 


2.8 




f- A - Z (nJAMi-Pf 2 )) 








0.50 


015 




| (Ph/Pf)-2 | 








2.6 


0.0 




ACA/ASA (t*-L, Al^lOnmafc) 










-0.3 




<X2-X3)/f/(1*- | m | } 


-025 


0.28 


-0.35 


-0-25 


-0.26 


-0.12 


(M/f2)/(1f | m | ) 


26 


2.2 


1.9 


2.0 


1.8 


4.0 


(XI -X3')/«NA0"-f (1+ | rn | )) 


-0.02 


-0.01 


-0.02 


-0.01 


-0.01 


-0.09 


rV((NM) • f 1) 


0.8 


0.9 


1.0 


1.0 


1.1 


0.8 


r 3/ ( (N2-1 > ■ f 2] 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


ttffl 












^*te^io 


mm 1 




f(mm) 


1.58 


1.58 


1.67 


1.70 


1.35 




NA 


0.95 


0.95 


0.90 


OBB 


0.92 




X [nrw] 


405 


405 


405 


405 


405 






0 


0.07 


0 


0 


0 




timm) 


0.05 


0.01 


0.03 


0.08 


0.02 




WD (mm? 


0.10 


0.15 


025 


0,20 


0.06 




D 1N <mm) 


3.00 


3.08 


3.00 


3.00 


2.50 




WD/D W 


0.033 


0.043 


0.083 


0.0B7 


0.022 




<x/d1+vd2>/<2-^'NA^2:(-2.npb M - hr) ! 


1.9 




2.0 




3.4 




f- 1-2 Cni/fMi-P^)} 


0.47 




1.35 




0.32 




I (Ph/Pf)-2 | 


0.8 




4.6 




04 




ACA/ASA <fc*:L. AlsMOnmafc) 














(X2-X3)/'f/'0+ | rn | ) 


-0.20 


-0.30 


0.01 


-0.77 


-0.30 




<F1/f2)/<1 + | m j ) 


4.5 


2.2 


2-7 


2.6 


1.8 




(xr-x3 , )/i£NA) 4 -f-o+ j m l » 


-0.10 


-0.04 


-0.20 


-0.03 


-0.02 




r 1 / < <N 1-1) ' f 1 ) 


0.8 


0.9 


0.7 


0.8 


1.0 




r S/ ( CN2-1) ■ f 2) 


1.2 


1.0 


1.0 i 


1.0 


1.0 
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[ o 1 2 6 ] 3r*s, %gmmco V yxiztstt&immii 

X /r 



[0 127] 



10 



l + jl-(l+/C> 2 /r 2 U 



2/ 



[0128] a^lStW^^^XCRttfc««fF«<0 



[0 129] 
[*2] 



'2 j 



Ob = n 2 b 2 j h 2J 

j=i 



[0130] <mm\ > 

[013 1] SKfcfllltt. f=l. 6 7mm. NAO. 
9 0. t=0 . 0 5mm. A = 4 0 5 nm. | m | =0 

co 2 Mffij&cotfm v yxx°fo h . mtmicouyx?- 



[0132] 
[H2] 





r(mm) 


d(miti) 


! NX 




-m- 


0 




oo 








1 

2 
3 
4 


1.7&5 
5.627 
0.819 

oo 


2.150 
0.100 
1.100 
0.170 


1.52469 
1 . 52469 


56.5 
56.5 




& 
6 


CO 

oo 


0.050 


1.61949 


30.0 


ftmm 


























mm 






K 

Al 

As 

A3 

AlO 

A12 

A14 

AlB 

Al8 

AZD 


-1.7463E-Q1 
-5. 0345E-03 
2.0602E-Q3 
-2.01J7E-03 
-2. 9425E-04 
5.7128E-05 
2.0154E-04 
-1.0445E-04 
8.8905E-06 
1. 1041E-07 


0. OOOOE+00 
3. 1674E-02 
-6.9427E-04 
-1.3117E-03 
-2.0399E-02 
7.4246E-03 
1.0319E-03 
K8876E-09 


-1.0379E+00 
2.4662E-01 

-1.2226E-0I 
7.1215E-0I 

-4.9112E-01 
1.7296E-1I 





[0133] mmm 1 xn. m 1 uyx& zvm2 w 
xzt i>izx?xi-v7 tfmfrt>&&L*icox\ vm<n 
±%^2Wtmmco&NAi/yxx*h>9%tft>. &o. o 
2 s (fit. m^isi-t) tms&mivyxb~*z>z 

b ¥X* # rt: „ X9 xf - «y 9 mm ,#V*uyj y&co 

yj]s#;i>*ym®mTfr o , mmm&mmx'co&z 3 m 
mi,zt5i / fg>ffimm$9 5%ti±. mQ®7mi±o . 0 
1 &m±ffi 1 . 0 x-h h „ 

[0134] NAO. 9 0«SNAPyXtl)^* s 
£>.#»«0. 17mm£»fi&LT:fe9. «iSFBtt*5 



-f&£kT\ 3#33c®JRI£tf)3fefeI±. 3^«gaJRHk 

co^y yxzbhzt **»rtrca 0 . mm 1 -cia^s 

(Sft25°C) frt>3QX^C0T&m±MLtz1%}&X*i>. 
WKMiiO . 0 2 8 A r m s (stSfffi) 0 . ffiN 

a<t)7°9 x ^ -y ? v yxxfo mm^ffi&W£ 
ffi$i<7>JK^m!lVyXb'?Z>ZbtfT%ti. flU ±IE 



NAO. 



sa^SBfl:* + o . o 5 n mrc b Ltz , 

[0135] <mm2> 

[0 136] H?tM2{±. f=l. 5 8mm, 



(3.8) )03-167187 (P2003-167187A) 



9 5, t=0 . 0 1 mm, A = 4 0 5 nm, |m|=0 



[0 137] 
[i£3] 





r (ram) 


d (ram) 


Hi 


V d 




0 




oo 








1 


1. 621 


2. 100 


1. 52469 


56. 5 




2 


10. 591 


0. 100 


1. 52469 






3 


0. 816 


1. 100 


56. 5 


4 


oo 


0. 100 








5 


oo 


0. 010 


1. 61949 


30. 0 




6 


oo 
























Mini 










K 


-2. 5D87E-01 


3- 5960E+01 


-7. 29G3E-Q1 






A* 


-8. 8146E-03 


1.8943E-02 


2, 2352E-01 






A6 


4. 948TE-03 


9. 50Z9E-03 


-2. 9816E-01 






AB 


-4. 5981E-C3 


-3, 1001E-03 


1. 3546E+00 






A10 


7. 0890E-04 


-3.0071E-02 


-1. 1062E+00 






A12 


1. 2864E-04 


1. 3638E-02 








A14 


-2. 3342E-C5 










A16 


-7. 892BE-05 










A18 


4. 5268E-Q5 










Azo 


-1. 2583E-05 









[0 13 

X*bi> 
:*c#v^2 
2 s ({I 

bifiX*% 

[0 13 
[0 14 



8] msm\2.x-\±. miuyx&£xsm2]/y 

9] <HSS«3> 

0] H»W3tt. f=l ■ 6 7mm, NAO. 



90, t=0. 0 5 mm, A=405nm, |m| = 
0 . 0 8<D 2»BlJKcO*fHl^>'XT*S . 9&&iSff>V 

&M2£^u H8t=iest«3CBW-ssRiBiRiia* 

[0 14 1] 
[fS4] 





r(mm) 


6 (jam) 


Hx 


V d 


«* 


0 




20. 586 








i 


1.8D8 


Z. 230 


1. 52469 


56.5 




2 


31. 536 


0. 100 


1. 52469 


56.5 




3 


0. 899 


1. 200 


4 


oo 


0.230 








5 


CO 


0. D50 


1. 61949 


30.0 




S 


oo 










$mmmn 














mm 


mm 


mm 






K 


-2. 5248E-01 


0. OO00E+00 


-1. ZZIBEJOO 






A* 


-1. 2639E-02 


2. 5943E-03 


2. 2069E 01 






As 


3. 6379E-D3 


1. 16Q3E-D2 


-6. 9SSBE 02 






A3 


-2. 0286E-03 


7, 560BE-Q3 


2. 8821 E 01 






Aid 


-1. 5845E-04 


-1. 7539E-D2 


-1. 4953E 01 






k\z 


3. 9756E-0S 


5. 0953E-03 








Am 


1. 7750E-04 










AlB 


-1. 0393E-04 










AlB 


1. G364E-05 










A20 


-1. 2742E06 









[oi42] mmm3xn. miuyx&±vM2 vy 

*£^2fN8jftOi§NAi^XT&9&* i < ! b, sfto. 0 

2g (fit, mw-kt-f) tms.%ttmuyxt'tz>z. 

[0 14 3] HSSM3ttNA0. 9 O0ftNAVyXT 



°C) 3&>&3 Or^miffi-h^LJt^-Ct), «EHiRiUi 
0. 0 26 Arms ( ftftfft) 0 . *NACOT"5 



(3.9) )03-l 67187 (P200 3-1 67 1 87A) 



[0 144] <HM#iJ4> 

[0 1 4 53 HjSfeM4i2, f= 1 . 58mm, NAO. 
95, t=0. 0 5 mm, A=4 0 5 nm, | m I = 0 



CO 1463 
[fft5] 





r(«) 


d(nm)) 


Na 


Vi 




0 




oo 








1 
2 
3 
4 


1. 673 
7. f46 
0. «ia 

oo 


2. 050 

0. 100 

1. 000 
0. 100 


1. 52469 
1. S2469 


56. 5 
S6.S 




5 
6 


oo 
oo 


0. 050 


1.61949 


30. D 




















mm 


£2S 


2&3H 






K 
A< 

As 
As 
Aio 

A12 
Al4 
A16 
AlB 
A20 


-2. 4597E-0I 
-6. 9696E-Q3 

8. 89ME-03 
-5. 5545E-03 

8. 2Q39E-04 

5. 9345E-05 
-I. 6375E-04 
-7. 6407E-05 

«. 4285E-05 
-2. 2669E-0S 


2. 8559E*01 
5. 39Q5E-02 
-5. 3T96E-03 
-5. 0480E-02 
7. 5481E-Q3 
4. 4929E-03 


-6. 4725E 01 
2. 6566E 01 

-4. 7477E 01 
1. 6 866 E SOD 

-1.4626R0D 







mm 


bz 


-6. OOOOE-03 


b4 


-1.6138E-04 


bs 


9. 1977E-0S 


bB 


1. 8154E-05 


bio 


-7. 5825E-05 



[0 1473 HJfcM4T1i, mi\syXts£Xft62 U> 
X£ti>l,Z7°7Xi-v7m4frt>&fcLt.zC0X\ wmco 

2g (fit, mw&tr) tmm&*i®u>xb-?&z. 
t&T%ti. 7°7xj~v?tfm*. mmmicomAtm 

[oi483 ttz. mtm\4 com 1 uyxm/mm<m 

&®ffimk'f&Z:kX\ m±miMZffiIELtico-C. + 
1 n mOT- v \Z>y&mz^fci%&coWmU£co 
7 t 7*—&XJ&ft£0. 00 5Arms (tf^Etf) h'h 



[0 149 3 <Hlt«5> 

[0 1 50 3 SSttWSOU f=l. 5 8mm, NAO. 
9 5, t=0. 0 5 mm, A=405nm, | m | = 

o . o 4 o 2 mm&toWfo vyx-c foh* mmm 5<ou 

yX^r-f^meiZT*-?. i/t. Hi l (c^SlsW 5 tcM 
i-S3HS0£jSU ®12tcHi6M5(cBW-&«iBiKIS 

[01513 
[^6 3 



(£0))03-167 187 (P2003-167 187A) 



mm* 


rdnn) 


d (hot) 


Na 




mm 


0 




3r. 900 








i 


1. 672 


2. 100 


1. 62469 


56.6 




2 
3 


9. 466 
0. 621 


0. 100 
K000 


1. 52469 


56. 5 




4 


oo 


0. 120 








5 
6 


oo 
oo 


0. OSO 


1.61949 


3D. 0 


umm 





mm 




*3B 


K 


-2. 1864: -01 


-1. 2702EIO2 


-7. 1B72E-D1 


A4 


-8. 9968: HI 3 


3. 6095E <I2 


Z. Z715E-01 


Afi 


5.8496:H)3 


3.813DE 02 


-3. 4250E-01 


A6 


-3. 898ir-03 


502 1E 03 


1. 3979E+00 


AlG 


7. 4165H-04 


-5. 5711E 02 


-1.218fEM0 


A12 


7. 8469: H>5 


2. 4405E 02 




A14 


-6. 878* -05 






A1G 


-6. 6828: H>5 






A18 


5. 4506:1-05 








-1.4400: -05 









mm 


b2 


-7. 8800: -03 



s (fit. mpfet-r) tnm&nmvyxt-t&zt 
[oi 533 mmm 5<vmiis yxcoymmcom 

1 n mcD^E- >y -o fc«-^RfflJRH<0 

f'7t-*XM^0. 00 2Arms (ff*ffi) fc/h 

U § «Lh®RH*«jE3a«ILT 4 0 5 nmtfrti 
it. ±3*<o (7) tfZmtz'fXolZ't&Zb'C. 

«HH<3*M»i 0.009 ramtftS^ #SIS6#IJtf) 



*t*I^yX(^|lI»f|^iailBO*bhffiJiO. O 1 7mm? 
[0 1 54] WifelRISOSEfldlACAtt. SI 
0nmy7M!tS^. 4 0 5 nmt>j:^4 1 5 nm(0 

JKHOS&ffcMA S Aii. 4 0 5 n m<Z8RB5JRifc$— If* 
•?-<0TS&*4 1 5 nm<0*DBJRM^-^<7)T^*a-^ 

1 5 nm<0«tHJRH*-y^)_hJlli:<0«fc:J: >9*§ix 



[0155] <mim\c>> 

[0 1 56] ^atW6«. f=l. 6 7 mm. N A 0 . 
9 0. t=0. 0 5mm. A=4 0 5nm. I m I =0 
CD2Mffif&<7)tt'®U yXTfo h . USSWSOl^X-r- 

@£^U H14tSIJSM6fcM-tl.«ffiit5JJIia^ 

[0 157] 
[»7 3 



(£1) )03-l 67187 (P2003-167187A) 







d(an) 


Hx 


V (J 


mm 


0 




CO 






Km 


i 


2. 256 


0.050 


1. 50686 


57.0 




2 


2. 400 


1. 950 


1.79900 


49. 6 




3 
4 


3. 520 
3. 501 


0.050 
0. 600 


1. 50686 


57.0 




5 


0. 963 


0. 030 


1. 50686 


57.0 




6 


1.000 


1. 100 


1. 79900 


49. 6 




7 


CO 


0.150 








8 
9 


OO 
CO 


0. 050 


1.61949 


30.0 







4S119 


mm 




K 


1. 6013E+00 


5. 0462EI 0Q 


-4. BB53E-01 


A4 


8. 3574E-Q3 


1. 6481E 02 


1. B105E-01 


AS 


5. 3312E-03 


5899E 02 


-4. 9331E-01 


As 


2. 6939:>03 


-1. 4303E 02 


8. 1529E-0! 


Aio 


■2. 5155:>04 


1. 0762E 03 


-6. 6581E-01 


Aiz 


3. 6194E-04 


-1. 0143E 03 




A14 


-1.02l3r-04 






A16 


-1. 8827: i-OB 







[0 15 8] mfzffl6X'l±. iii/yxi«7xt/yx 

teflBELfc. tf5XUyXcr>$mtLX. nd = 
1. 7 72 50 (HOYA&SL TAF 1 ) X'fo&mM 

mm$tmzmm^ &ztx\ imam* o . 1 5 m m t 

zk^<mULXh. M2U>XMcDtf7 xi/yXcoim 
Wcowomzfii £ 5 0 0 (dru x § i tz . 



[0 159] <Slifi^j7> 

[0 160]HSfiM7«U f=l. 5 8mm. N A 0 . 
95,t=0. 05mm, A=405nm < I ml =0 

co 2 ffiffitfLcoftm V y XT* h . I^SM7co^yX7-'- 
^**8t=Srr. HI 5tHiM7W^M 

0£ ^ L , HI 6 fcHJSM 7 (cRW- & WKHH^ 

[0161] 
[fH8] 





r(mri) 


d(nira) 


Ha 


v d 




0 




OO 








1 


1. 958 


2. 450 


I. 4989Z 


70. 4 




2 


4. 843 


0. 400 








3 


0. 900 


0.050 


1. 50686 


57.0 




4 


0.950 


1. 100 


1. 71794 


55.5 




5 


oo 


0.100 








6 

7 


CO 

oo 


0.050 


1.61949 


30.0 







mm 


mm 


mm 




-1. 3332E-D1 


5. 830OE+00 


-9. 13C9f— 01 


A4 


-3. 5870E-03 


9. 7869E-03 


1. 0566L-O1 


AG 


-1. 9357E-03 


-5. 9931E-D3 


2. 1509S-01 


As 


7. 7696E-05 


-2. 3992E-02 


-4. 8443! -01 


Aid 


-1. 3O90E-04 


-7. 2116E-03 


2. 4429: -01 


A12 


-5. 8564E-05 


1. 4314E-02 




Am 


1. 2574E-05 






Al6 


-I. 5381E-05 









mm 


bz 


-4. 5000E-02 


b« 


-1. 6450E-02 


bs 


2. O0G9E-O3 


bs 


-2. 5380E-02 


bio 


2. 9825E 02 



[0162] mfaMTTii. mi isyxiztfjxuyx 
T-fo 0 . IS 2 i/>-X}M7X uyXcoftMfflwmiz?' 9 



(£2))03-167187 (P2003-167187A) 



*C ) 3 0 °C^a^Ji# L ti%&<D . «Ri££ 0 . 
002 Arms (fHWt) b'bZ <Wl&ZbtfX"Z 

ftfc*H-&JB*f«fl:*- 12X1 0-5/°C. 

dSEfcfc*fr$-&«yBSfl:£ + 0 . 0 5 n m/"C fc Lfc . 
J^tO. 005 Arms (ff-Jttf) b'b$<$9t&Z. 

btfx-ztz. z.<7>b%, mvrmmtzj; ~> xmmmiztt 





r(ain) 


d(inni) 


NA 


Vd 


mm 


0 




23. 607 








2 
3 
4 


1, 646 
12. 904 
0. 839 

CO 


2. 400 
0.100 
1.100 
0. 150 


1. 52469 
1. 59966 


56. 5 
59. 5 




5 
6 


CO 
CO 


D.01O 


1.61949 


30.0 





[oi63] <mmms> 

[0 1 64] mMM8li, f=l . 58mm. NAO. 
9 5. t=0. 0 1mm. A =4 0 5 n m. I m [ = 
0 . 0 7 CO 2 &Htj£0*ftfel' yXT& I) . 801/ 

[0165] 
[f£9] 





sbitbt 


mm 






1. 6256E-01 


0. OOQOE+00 


-6. 5244: -01 


A4 


-1.4313E-D2 


5. 170?E-02 


1. B392: -01 


A6 


5. 0357E-03 


-1. 1977E-02 


-2. 01035 -01 


Afl 


-5. 7938E-D3 


-1. 7485E-02 


7. 1541L-01 


AtO 


1. 2028E-03 


6. 9737E-03 


-6. 11501-01 


At2 


4. 7099E-05 


-8. 6009E-03 




Am 


-1. 1896E-04 


3. 7120E-03 




Alt 


-8. 2031E-05 






All 


6. 6887E-Q5 






Att 


-J. 5902E-05 







[oi6 6] mmmsx-iz, %ivvx*j}=7xvyx 

(HOYAM M-BaCD12. nd=l. 583 
1 ) b~thZ.bX. mmm*Q. l 5mmt^<I 

vx<r>%mm?m<nm& % 5 8 • tcaus £ b wtz 
oz.bifix*%h. mz, M^v«^yx&77 

X+ >y 9 V >Xb -f&Zb T 2 mm &CO U >Xb LXCO 
ili^i S&r&v > i a Ltzcox\ 

i'>?m<7)T7i-x.^-7'\copM$:mmx%&. 
x^y mmMicDmibmti>cDX'$>&<Dx- 



[oi67] <mmm9> 

[0 1 68] mmM9i^ f=l . 6 7mm. NAO. 
9 0. t=0. 0 3 mm. A = 4 0 5 nm. |ra| =0 

<7)2ffiffij&<?)mi!iuyxx'b&. mmm9cr,uyxy ; ~ 

0 iz^k-t. HI 9^MM9fcMi-^3K 
KH£*U H2 0CiatW9k:BW-&SRHJRII£a** 

[0 169] 
K10] 



(£3))03-167187 (P200 3-1 6 7 1 87A) 





rW 


d(mnO 


Na 


yd 


«# 


0 




CO 






KM 


l 

2 
3 
4 


1. 426 
1. 668 
1.427 
27. 856 


1. 950 
0. 100 
0. 955 
0.250 


1. 52469 

2. 09005 


56.5 

22.7 




5 
6 


CO 
CO 


0. 030 


1.61949 


30.0 


urn® 





mm 




313® 


K 


-3. 136fl:HJ1 


0. 0000EIO0 


0. 000QE+Q0 


A4 


-2. 4600: HJ 3 


1. 3430E 01 


6. 4752E-03 


A« 


-2. 3465:1-03 


-1. O820E-O1 


-1.8733E-01 


A* 


-4. 6090C 04 


-9. 280BE-02 


1.876/E-01 


Aid 


-8. 3351^-04 


3. 8798E-02 


-8. 5908E-02 


Al2 


-3. 70261 :-04 






An 


-9. 95805-05 






AlB 


5. 9059: HJ5 






Al8 


-3. 38105.-05 






A20 


9. 9700; :-07 
















mm 






b2 


-5. 00005-03 






b4 


-4. 2049^-04 






be 


-2. 2156H-04 






bs 


2. 5241 £-05 






bio 


-7. 6547E-05 







[oi7o] mmm9Tit. Mmmz±* <m&Ltc 

t # IzjmMcom^MjLfttf^ <%K> 2V> 
X£. d1&C0m$X^t> i 2. 0013t*l., Te0 2 - 
B 2 0 3 -A 1 2 O s %cr)V=7A h#'7Xfrt>&f&Lte. 

cox\ tfmmmtfo. 25t±zw 2®^^^ a 

coiz^^miUyX^y^X^^/^uyXb-t^ZtX" 

[0171] m&M9COm2 I/yX(7)f^7^ btf^X 
COT >y <$tli 2 2. IX'foh <OX\ m&<VK&tf? X £ 



x\ yxcDytmmomz niffH t-t&ztx\ m 

-5 fcfc^fciOTKJtcO-f 7 * 0 . 0 O 6 A 

rms (ff-JWI) fc/hS<jtp^3t. d<9fc£. 0#r«3l 

i,z£^xmmmizm\\zix&ftMM*m-wmm®. 

[0 172] <5SttflllO> 

[0 173] HtfeMl 0(4. f=l. 7 0mm. NA 
0 . 8 8. t= 0 . 0 8 mm. A = 405nm. |m| 

=oco2wm.con^yxxhh. mmmi ocouy 

Xf-^^il 1 iz^-t. tfz. 02 lfcSHiWl Otz 
L . 0 2 2 (c£ifcM 1 0 izm-f&Wm 

[0 174] 
[fll 1] 



(£4))03-167187 (P200 3-167187A) 





rim) 


d (bb) 


Ha 


V d 


m 


0 




oo 






** 


i 


1. 903 


2.250 


1.52469 


56.5 




2 
3 


7. 424 
0. 847 


0. 100 

1. 100 


1. 52469 


56.5 


nmu>x 


4 


oo 


0. 200 








S 
6 


oo 

OQ 


0. 080 


1.61949 


30.0 


umm 





13115 


mzm 


mm 


K 


1.8109J=-01 


0. OOOOE+00 


-1. 1140E+00 


to 


5. 5343H-03 


2. 2669E 02 


2. 35D7E-01 


AS 


2. 2942E-03 


-f. 8405E 02 


-5. 9171E-02 


AB 


2. 3154Ji-03 


2, 1686E 02 


4. 0990E-0! 


A10 


8. 1648E-05 


6401E *2 


-2. 4473E-01 


A12 


8. 31042-05 


t. 0680E 03 


1. 7123E-11 


A14 


1. 3980e-04 


1. 0319E 02 




Ai 6 


-1. 1465L-04 


1. 9063E 09 




Aifl 


2. 3944L-05 






A20 


-1. 8213£HJ6 







[oi75] mmmi o-ti4. mi u>xt5£vm2u 

yXt i>t,zy°7X?-"/7Wmfrt>MfcLfzcr>X\ fMt<7) 
*%^2Wmf&<omiNAuyxx'foK>%:tft>. mo. 0 
2 s (fiu §m-i?t~?) tmm&ttmuyxt-t&z. 

[oi76] mm\ i oconmuyxa. nao. 88 

comNAV-y XX' -fWEEMO. 2 0mmJ 

am l x & *) . mmtttfc j; t/u y xmconkrtiiz x & 
wmmmirh^z&i&tsvyxt^x^h* ttc. m 
mm i <r>m&vyxh nmz^ m i i^vxcomawi 

X\ mM (Sift 2 S'C) frt>3 0X:coWM±.&VK:%r& 



X'i> . WMUm± 0. 022Arms (fHM) IZ^t 
a&23I*«i*0J£v tfttH' yX t ~t & ^ t fz . 

[0177] <mm 1 1 > 

[0 178] HSfeMl K±. f=l . 3 9mm. NA 
0 . 92, t=0. 0 1 5 mm. A = 4 0 5 nm, |m 

1=002 fHffKoM^u- yx'T-ab & . HSfe^J 1 1 o i*- 
yXf-^ 1 2 fcjjrT . * £ . H 2 3 C£tfe01 1 1 
CHW*3feHHS£3SU 02 4fcSSttWl 1 tcHg-r&SR 

[0 179] 
[Hi 2] 





r (mm) 


dGfflt) 


NA 




mm 


0 












1 
2 
3 
4 


1.729 
6.774 
0.916 

oo 


1.390 
0.050 
1.400 
0. 055 


1.52469 
1.52469 


56.5 
56.5 




5 
6 


CO 

oo 


0.015 


1. 619b0 


30.0 





mmm^ 





mm 


f&3]§ 


K 


-1.2084E-01 


-7. 7231E-01 


A4 


1.3912E-04 


1 . 2796E-01 


A6 


-f. 7595E-03 
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